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REMARKS 

Claims 1 and 4-15 remain active in the application. Undersigned counsel thanks 
Examiner Qazi for a brief telephone conversation about the current office acton, which is 
summarized below. 

The present invention is direct to the treatment of cancer rather than graft- v-host disease 
(GVHD). 

Claims 1 and 4 - 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
McDonald et al., Gastroenterology, July 1998, vol. 1 15, pp 28 - 35. 

The Examiner asserts that the treatment disclosed in McDonald et al. was give to the 
same population using same compound, and would have inherently maintained the graft- v- 
leukemia (GVL) reaction, as claimed (OA page 5, lines 6 - 8). However, the patient populations 
are not the same. The patients studied in the McDonald reference had a specific degree of graft-v- 
host disease without regard to whether they had a cancer. And the study did not relate to 
mortality. It focused on measures of appetite, nausea, vomiting, abdominal pain, diarrhea, and 
stool frequency. Therefore, the McDonald results would not have suggesting that mortality in 
cancer patients could be significantly reduced by maintaining a certain level of graft- v-host 
reaction in the patient, in order to take advantage of the GVL effect. 

As shown in the Brey Declaration submitted August 31, 2005, under 37 C.F.R. §1.132, 
the critical feature for reducing cancer mortality is to first perform allogeneic hematopoietic cell 
transplant therapy (a primary treatment of blood-borne cancers), then administer beclomethasone 
17,21-dipropionate to control the symptoms of GVHD but still maintaining a graft- v-leukemia 
(GVL) reaction. This treatment eliminates or reduces the number of cancer cells in the blood and 
reduces the rate of cancer mortality. 

McDonald does not suggest any reason to treat GVHD in a way that maintains some 
effects of the disease, nor does it suggest selecting cancer patients for this regimen. Accordingly, 
the present invention would not have been obvious within the meaning of 35 U.S.C. 103(a). 

Claims 1 and 4 - 15 are rejected for obviousness-type double patenting over U.S. 
6,096,731. However, the claims of the patent do not relate to treatment of cancer patients in 
particular, and its disclosure gives not hint that the mortality of cancer patients can be reduced by 
mainitinging a GVL reaction. Accordingly, the double patenting rejection should be withdrawn. 
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In summary, the claims are limited to the use of beclomethasone dipropionate given in at 
least two dosage forms to cancer patients as a way to reduce mortality from cancer. This effect 
has been shown in a clinical trial submitted to submitted to the U.S. Food and Drug 
Administration in support of a New Drug Application for orBec® ORAL BECLOMETHASONE 
DIPROPIONATE TABLETS. This study showed that patients treated with oral BDP, 2 mg four 
times daily for 50 days, have an improved outcome compared to patients treated with the same 
prednisone induction plus placebo, as measured by proportion of treatment failures at various 
time points, time to treatment failure to study day 80, as well as survival at transplant day 200. 
These improvements in outcome are achieved without an increase in clinically significant 
toxicity, yielding a favorable risk to benefit ratio. Nothing in the McDonald reference or the '731 
patent would have made these results obvious to a person of ordinary skill in the art. 



Applicants submit that the case is now in condition for allowance. Early notification of 
such action is earnestly solicited. 
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Background & Aims: Beclomethasone dipropionate 
(BDP), a topically active steroid, seemed to be an 
effective treatment for intestinal graft-versus-host dis- 
ease (GVHD) in a phase I study. The aim of this study 
was to compare the effectiveness of oral BDP to that of 
placebo capsules in treatment of intestinal GVHD. 
Methods: Sixty patients with anorexia and poor oral 
intake because of intestinal GVHD were randomized to 
receive prednisone (1 mg • kg-* • day 1 ) plus either 
oral BDP (8 mg/day) or placebo capsules. Initial re- 
sponders who were eating at least 70% of caloric 
needs at evaluation on day 10 continued to take study 
capsules for an additional 20 days while the predni- 
sone dose was rapidly tapered. The primary end point 
was the frequency of a durable treatment response at 
day 30 of treatment Results : The initial treatment 
response at day 10 was 22 of 31 (71%) in the 
BDP/prednisone group vs. 16 of 29 (55%) for the 
placebo/prednisone group. The durable treatment re- 
sponse at day 30 was 22 of 31 (71%) vs. 12 of 29 
(41%), respectively (P = 0.02). Conclusions : The com- 
bination of oral BDP capsules and prednisone was 
more effective than prednisone alone in treating intes- 
tinal GVHD. Oral BDP allowed prednisone doses to be 
rapidly tapered without recurrent intestinal symptoms. 

Acute graft-versus-host disease (GVHD) affects the 
skin, liver, and intestine of patients who have 
received alloimmune T lymphocytes, usually in the 
setting of allogeneic rmrrow or stem cell transplanta- 
tion. 1 - 2 IntestinaHnvolvement wich acute GVHD varies, 
from a moderate disease presenting with anorexia, vomit- 
ing, abdominal pain, and diarrhea to a fatal illness 
characterized by necrosis of the epithelium throughout 
the intestinal tract. 3 "* Treatment with high-dose corticcL 
steroid therapy is usually effective but can be complicate 
by infections related to systemic immunosuppression an* 
by side effects of corticosteroids. 2 ' 9 



We recently reported the results of a phase I trial of a 
topically active corticosteroid, beclomerhasone dipropio- 
nate (BDP), for the treatment of patients with intestinal 
GVHD. 10 In this trial, BDP capsules were given orally at 
8 mg daily, half as enteric-coated capsules designed to 
dissolve in the alkaline pH of the upper small intestine 
and half as capsules that dissolve in the stomach. 
Significant improvement was found in appetite, oral 
intake, nausea, and diarrhea over the course of therapy 
with oral BDP alone and with oral BDP added to 
prednisone therapy. However, the time to improvement 
in patients receiving BDP as monotherapy was 7-14 
days, which is longer than the response usually seen with 
prednisone therapy. 

We have now completed a randomized, placebo-con- 
trolled, double-blinded trial of oral BDP plus 1 mg . 
kg" 1 • day" 1 prednisone vs. prednisone, 1 mg • kg" 1 . 
day" 1 , alone for treatment of patients with intestinal 
GVHD. Patients entering this trial had predominantly 
upper intestinal symptoms and little or no skin or liver 
GVHD, which would have required higher-dose immuno- 
suppressive therapy. 2 * 9 A syndrome of upper intestinal 
involvement with GVHD was first described more than 
10 years ago. Symptoms are largely those of nausea, 
vomiting, and persistent anorexia, sometimes accompa- 
nied by crampy abdominal pain and watery diar- 
rhea. 3 * 4 - 11 ' 12 The diagnosis is based on (1) endoscopic 
examination of the esophagus, stomach, and duodenum, 
which show a spectrum of abnormalities ranging from 
mucosal edema and patchy redness to ulceration and focal 
mucosal sloughing, 3 ' 4 ' 12 ' 15 and (2) histological examina- 
tion of mucosal biopsy specimens, which show apoptotic 
cells at the basal layer of esophageal epithelium and in the 
crypts of the stomach and duodenum. 1 2 ' 13 * 13 * 16 In the 

^ \y 

Abbreviations used in this paper: BDP, beclomethasone dipropio- 
r— k CI, confidence interval; CMV, cytomegalovirus; GVHD, graft- 
vers -host disease. 
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present trial, we designed the treatment regimen to gain 
rapid control of symptoms by using prednisone for the 
first 10 days of treatment along with the study drug and 
to avoid systemic corticosteroid side effects by rapidly 
tapering the prednisone dose during 20 additional days of 
treatment with srudy drug. We felt that it was unethical 
to withhold prednisone treatment for patients with 
biopsy-proven acute GVHD. The primary objective of 
the study was to test the hypothesis that the durable 
response rate after 30 days of treatment was better in 
|1 1 patients receiving prednisone plus oral BDP rhan in those 
receiving prednisone plus placebo capsules. A secondary 
objective was to examine the frequency of infection in the 
two groups. 

Materials and Methods 

Allogeneic Transplantation 

Allogeneic marrow recipients received marrow-ablative 
chemotherapy and/or total body irradiation followed by donor 
hematopoietic cell infusion. 17 -' 9 The source of hematopoietic 
cells was marrow in 47 patients and peripheral blood in 13 
patients. Immunosuppressive drugs (listed in Table I) were 

Tablet. Patient Characteristics According to Treatment Group 



administered in the peritramplant period for prophylaxis 
against GVHD. 2 - 20 



BDP + 
prednisone 
(n- 31) 



Placebo + 
prednisone P 
(n = 29) value 



Age (yr) (±S0) 

Gender 
Female 
Male 

Diagnosis 
Chronic myeloid leukemia 
Acute myelogenous leukemia 
Myelodysplastic syndrome 
Acute lymphocytic leukemia 
Non-Hodgkin's lymphoma 
Aplastic anemia 
Paroxysmal nocturnal hemo- 
globinuria 

HLA status of hematopoietic cell 
donors 
Matched sibling 
Mismatched family member 
Matched unrelated donor 
Source of hematopoietic cells 
Marrow 

Peripheral blood 
Drugs used for prophylaxis of 
acute GVHD 
Cyclosporins 
Methotrexate 

Cyclosporine + methotrexate 
Cyclosporine + prednisone 
Cyclosporine + trlmetrexate 
Cyclosporine + methotrexate + 

daclizumab 
Tacrolimus + methotrexate 



33.5 = 11.8 38.8 ± 16.7 0.17 
0.46 

20 16 
11 13 



10 
9 
2 
4 
3 
2 



17 
4 
10 

22 
9 



2 
1 
20 
1 
2 

2 
3 



11 
5 
7 
4 
2 
0 



17 
2 
10 

25 
4 



1 
0 
22 
0 
1 

0 
5 



0.21 



Patient Selection 

From August 1994 through January 1996, we enrolled 
60 allogeneic hematopoietic cell recipients with biopsy-proven 
intestinal GVHD into a protocol approved by the Institutional 
Review Board of the Fred Hutchinson Cancer Research Center 
During this period, 374 patients had received allogeneic 
hematopoietic grafts, including 154 from HLA-macched unre- 
lated donors. Grade II-IV acute GVHD developed in 163 
patients. 2 ' 8 Thus, the 60 patients enrolled represented 37% of 
patients with grade II acute GVHD. Diagnosis of acute 
intestinal GVHD required all of the following elements: 
(I) patients had to be at risk for GVHD because of engraftmenr 
from allogeneic hematopoietic cell donors; (2) upper intestinal 
endoscopy showed abnormal mucosa in the stomach and/or 
duodenum 3 - 412 ; (3) histological findings in biopsy specimens of 
the gastric mucosa showed apoptotic crypt epithelial cells and 
crypt cell dropout, with or without focal lymphocyte infil- 
trates 6 * 7 ' 12 ' 1316 ; and (4) viral cultures of gastric biopsy speci- 
mens, histological stains of gastric biopsy specimens for 
bacteria and fungi (i.e., methenamine silver and Brown-Hopps 
tissue Gram's stains), histological evaluation for viral cyto- 
pathic effect, and the CLOtest fot Htlicobacttr pyhri (Delta West 
Pty. Ltd., Bcntley, Western Australia) were negative. 14 - 21 We 
required that patients eat <70% of their estimated caloric 
requirements (the Basal Energy Expenditure multiplied by 1.3 
for adults and by 1.4 for children <18 years old). 22 We also 
excluded patients with acute GVHD of the skin or liver that 
required systemic corticosteroid therapy, patients with any 
enteric or systemic infection, and patients requiring drugs that 
suppress gastric acid secretion. 23 Doses of drugs used to prevent 
acute GVHD were continued at the same doses as at study 
entry (Table I). 

Formulation of BDP and Placebo Capsules 

Bulk crystalline beclomethasone 17,21-dipropionate 
was donated by the Schering-Plough Research Institute (Kenil- 
worth, NJ). Both plain gelatin and enteric-coated gelatin 
capsules containing 1 mg BDP and lactose filler were prepared 
by the Division of Pharmaceutical Service, University of Iowa 
College of Pharmacy (Iowa City, IA), as described previ- 
ously. 10 - 24 Patients received one uncoated and one enteric- 
coaced capsule by mouth four times daily for a total daily dose 
of 8 mg. Placebo capsules prepared with and without enteric 
coating were dosed in the same way. Compliance was confirmed 
through capsule counts, examination of daily medication 
records, and weekly patient interviews. 

Study Design 

Consenting patients received either oral BDP capsules 
plus 1 mg - kg" 1 - day" 1 prednisone or placebo capsules plus 1 
mg • kg" 1 . day" 1 prednisone according to a blocked random- 
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uation scheme with random-sized blocks. BDP or placebo 
capsules, identical in appearance, were distributed to patients 
by a pharmacist who received the results of randomization 
directly from a Clinical Statistics Section technician. Neither 
patients nor study personnel were aware of the contents of the 
study capsuJes. If patients could not tolerate oral prednisone, 
intravenous prednisolone at 80% of the calculated oral dose was 
used until oral prednisone could be tolerated. Randomization 
was stratified according ro the amount of oral intake to have 
equal numbers of patients eating <A0% of their caloric 
requirements treated on each arm. This was achieved by 
providing separate blocked randomization lists for each stra- 
tum. Patients were evaluated at the time of enrollment and 
after 10 days of treatment, using the scoring systems previously 
described for anorexia, nausea, vomiting, diarrhea, abdominal 
pain, intestinal bleeding, and Kamofsky performance score. 10 
Daily caloric in cake was calculated by a research dietitian from 
records of oral food and fluid consumption, as recorded by 
nurririon and nursing staff for hospitalized patients and by 
patients or family members for outpatients. 

Patients whose trearmenc was successful after the initial 10 
days continued to take study capsules while their prednisone 
dose was decreased, starting on day 11 of treatment and 
continuing through day 30 of treatment. The schedule of 
prednisone dose reduction was as follows: during days 1 1—13 of 
treatment, prednisone was given at 0.5 mg • kg -1 . day -1 ; 
during days 14-16 of treatment, at 0.25 mg • kg -1 - day" 1 ; 
and during days 17-30, at 0.125 mg • kg" 1 . day -1 . Patients 
were reevaJuared at day 20 and again at day 30 of treatment. Ac 
any time during the period from day 10 to day 30 of treatment, 
treatment could be judged to be a failure if the patient's caloric 
intake fell below 10% of requirements or if study medication 
was disconcinued for any reason. Study capsules were discontin- 
ued in patients in whom treatment failed. All patients who 
were caking study capsules at the day 30 evaluation were 
followed up for an additional 10 days after abrupt discontinua- 
tion of borh study capsules and prednisone. 

Definitions: Success and Failure 
of Treatment 

The primary end point of the study was the consump- 
tion ot 70% or more of caloric needs after 30 days of treatment. 
As a secondary end point, we also determined whether patients 
were eating well after the first 10 days of treatment. Failure of 
treatment was defined as the inability to eat at least 70% of 
calculated caloric needs at the times of evaluation or as 
withdrawal from study because of medication intolerance, 
persistent symptoms, or appearance of acute GVHD in the skin 
or liver requiring treatment with higher-dose prednisone. If 
patients were withdrawn from study, their caloric intake and 
symptom scores on the day before withdrawal were recorded. 

Infectious Complications 

Patients who developed fever and signs of infection had 
the appropriate cultures and evaluations. All patients at risk for 



cytomegalovirus (CMV) infection had blood samples drawn ac 
weekly intervals for determination of CMV anrigenemia from 
day 10 after transplantation until discharge from Seattle. 25 As 
end points of infection, we recorded the days on which the body 
temperarure reached 38.5°C; each episode of bacteremia, 
fungemia, and CMV anrigenemia; and sinusitis, pneumonia, 
urinary tract infection, or any other episode of infection. 
Patients who developed diarrhea were evaluated for enteric 
bacterial pathogens, viruses, Chtfridium difficilt, and fungi, as 
described previously. 14 

Statistical Methods 

The study was designed to detect a difference in true 
durable response rates of 80% in the group randomized to 
receive oral BDP ro 40% in the group randomized to receive 
placebo, at a two-sided significance level of 0.05 with 90% 
power. Sample size calculations were performed using the 
normal approximation to the binomial distribution appropriate 
for comparing two proportions. Comparison of proportions 
were made using the \ 2 test, and comparisons of continuous 
variables and scores were made using the Mann- Whitney U 
test. No adjustments were made for multiple comparisons, and 
all reported P values are two sided. Analyses of response rates 
were done on an intent-co-treac basis. 

Results 

Patient Characteristics at Baseline 

The patients in the two treatment groups were 
similar (Table 1). Recipients of HLA-mismatched or 
unrelated donor hematopoietic cells accounted for 14 of 
31 patients in the BDP/prednisone group and 12 of 29 
patients in the prednisone group. Most patients had 
profound anorexia and were eating, on average, <25% of 
their caloric requirements. There was a moderate amount 
of nausea, but signs of severe intestinal GVHD (refractory 
vomiting, profuse diarrhea, and abdominal pain) were 
infrequent (Table 2). The treatment groups were similar 
in their signs and symptoms of acute GVHD at enroll- 
ment (Table 2). 

Initial and Durable Treatment Responses 

Among 3 1 patients randomized to treatment with 
BDP capsules plus prednisone, 22 (7 1 %\ 95% confidence 
interval [CI], 52-86) were treatment successes after the 
initial 10 days of treatment (Table 3). Among 29 patients 
who received placebo capsules plus prednisone, 16 (5596; 
95% CI, 36-74) were treatment successes after 10 days of 
treatment. 

Only patients eating >70% of their caloric needs 
continued to take study drug, that is, 22 patients 
receiving BDP plus prednisone and 16 receiving placebo 
capsules plus prednisone. The prednisone dosage was 
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TaWe 2. Signs and Symptoms of Intestinal GVHD at the Time 
- of Randomization According to Treatment Group 
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8DP + 
prednisone 
(n = 31) 



Placebo + 
prednisone P 
(n = 29) value 



No. of patients eating <40% of 












caloric requirements 


24/31 


21/29 


0.77 


yjim iniaKe, as a w or estimated 












caloric requirements 


21.5 ± 


22.3 


17.8 


± 20.9 


0.50 


No. of patients receiving total 












parenteral nutrition . 


25/31 


27/29 


0.27 


Appetite score (0 = none, 












5 = normal) 


0.7* 


1.1 


0.7 


± 1.0 


0.96 


Nausea score (0 « none, 












5 = severe) 


1.7 ± 


1.5 


2.1 


±1.6 


0.37 


vomiting score (0 = none, 












3 = extreme) 


0.9 ' 


1.1 


0.8 


±1.1 


0.88 


Abdominal pain score (0 = none, 












5 = severe) 


0.4 ± 


0.8 


0.5 


± 1.0 


0.79 


Diarrrtea volume (mi.) 


161 ± 


264 


108 


± 147 


0.34 


Stool frequency (no./day) 


1-7 r 


1.7 


1.7 


± 1.4 


0.98 


Gastrointestinal bleeding score 












{0 - none. 4 = extreme} 


0.1 ± 


0.4 


0.1 


±0.4 


0.94 


Karnofsky performance score 












(0%-100%) 


56.5 ± 


10.5 


55.2 


± 9.9 


0.63 



rapidly tapered in both groups. Over the ensuring 20 
days, there were no treatment failures among 22 patients 
who were receiving oral BDP capsules as prednisone was 
being tapered, that is, all BDP-treated patients main- 
rained appetite and caloric intake during this time, Jn 
contrast, 4 patients receiving placebo capsules plus 
tapering doses of prednisone were declared treatment 
failures because of recurrent intestinal symptoms and 
failure to eat (Figure 1). After 30 days of treatment, 17 of 
the original 29 patients receiving placebo capsules plus 
prednisone (59%; 95% CI, 39-76) were treatment 
failures. After 30 days of therapy, chere were significantly 
more parients in the BDP group than in the placebo 
group who showed a durable response to treatment (71% 
vs.4l%;P = 0.02). 

Signs and Symptoms of Intestinal GVHD 
After Treatment 

One patient (UPN 9033), a 6-year-old girl, was 
able to swallow only 3 of 64 BDP capsules before being 

Table 3. Response to Treatment After 10, 30, and 40 Days 

BDP + Placebo + 
prednisone prednisone P 
(n = 31) (n = 29) value 

InttJal successful response, 

day 10 22/31(71%) 16/29(55%) 0.2 
Durable successful response, 

day 30 22/31(71%) 12/29(41%) 0.02 
Posttreatment successful 

response, day 40 16/22 (73%) 5/12 (42%) 0.07 
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Figure 1. Time-to-treatment failure In patients randomized to oral BDP 
plus prednisone (■) vs. placebo plus prednisone (□). - 



withdrawn from the protocol at day 8. She is considered a 
treatment failure at day 1 for the purposes of analysis, but 
as she ingested so few capsules, her individual symptoms 
were not considered evaluable. On the day of study drug 
discontinuation, patients randomized to receive BDP had 
significantly greater oral intake (97% ± 43% vs. 
74% ± 35% of caloric needs;? = 0.03), better appetites 
(score, 3.9 ± 1.6 vs. 2.9 - 1.6; P = 0.02), and less 
vomiting (score, 0.1 ± 0.4 vs. 0.4 ± 0.6; P = 0.08). 
Other symproms (nausea, diarrhea, abdominal pain, 
performance score) had improved over baseline in both 
groups but were not statistically significantly different in 
BDP vs. placebo patients. Of 22 patients from the BDP 
group who were eating well at the day 30 evaluation, 6 
developed poor appetites, intestinal symptoms, and inad- 
equate intake over the next 10 days, whereas 16 (73%) 
remained well. Of 12 patients from the placebo group, 5 
(42%) remained well (P = 0.07). These data suggest that 
among patients who achieved a durable response, those 
who had received BDP were more likely to maintain 
appetite after medications were discontinued. 

Acute and Chronic GVHD After 
Discontinuation of Study Medications 

After discontinuation of study medications and 
completion of the observation period, we followed all 
patients to the current time or death, for development of 
acute and chronic GVHD, 2 8 26 After completion of the 
protocol, 5 of 60 patients developed grade III acute 
GVHD, 1 3 of 60 developed stage III skin GVHD, 2 of 60 
stage III liver GVHD, and no patients developed stage III 
intestinal GVHD (Table 4). No patient developed grade 
IV acute GVHD. On long-term follow-up', 24 of 60 
patients had developed clinical extensive chronic GVHD 
(Table 4). The frequency of acute and chronic GVHD was 
not different in the two treatment groups. 
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Table 4. Development of Acute and Chronic GVHD After 
Completion of Treatment Wfth Either BOP Plus 
Prednisone or Prednisone Alone 



BDP + 

prednisone 
<n = 31) 



Placebo + 
prednisone p 
(n - 29) value 



No. of patients with grade ill 

acute GVHD 
No. of patients with stage 1(1 

acute GVHD of the skin 
No. of patients with stage ill 

acute GVHD of the liver 
No. of patients with stage III 

acute GVHD of the intestine 
No. of patients with clinical 

extensive chronic GVHD 



3/31(10%) 2/29(7%) i.o 

4/31 (10%) 9/29 (31%) 0.12 

2/31 (6%) 0/29 0.49 
0 0 

11/31 (35%) 13/29 (45%) 0.60 



Toxicity From Treatment 

With the exception of che child who was unable co 
swallow capsules, the study capsules were well tolerated. 
We evaluated several parameters of infection to test the 
hypothesis that BDP treatment would lead to more 
intestinaUy derived and systemic infections than placebo 
treatment. There were no statistically significant differ- 
ences in the two groups with regard to fever, bacteremia 
or fungemia, CMV antigenemia, or other infections 
(Table 5). The "other infections" category encompassed 
herpes viruses (herpes simplex virus, varicella-zoster 
virus, and CMV), respiratory viruses (influenza A, parain- 
fluenza, respiratory syncytial virus), and urinary tract 
infections. Although the study was not powered to detect 
specified differences in these end points, the observed 
data offer no suggestion of meaningful differences. There 
were no enteric pathogens isolated and no deaths during 
the course of treatment in either group. The only death 
related co infection was in a patient assigned to treatment 
with placebo capsules plus prednisone who developed a 
disseminated fungal infection after discontinuation of 
study drug. 

Discussion 

This controlled trial shows that oral BDP is 
effective in treating the symptoms of intestinal GVHD, a 
lymphocyte-mediated form of inflammatory bowel dis- 
ease. The combination of prednisone plus oral BDP 
achieved a greater frequency of initial responses after 10 
days than prednisone alone. Oral BDP allowed predni- 
sone to be rapidly tapered without a flare of intestinal 
symptoms in any patient, and the frequency of durable 
responses after 30 days of treatment was significantly 
higher than in patients receiving placebo capsules. Ethi- 



cal considerations did not allow us to compare BDP as 
monotherapy to the standard therapy (prednisone, 1-2 
* kg -1 • day" 1 ), but our phase I trial suggested that 
oral BDP was effective when given alone for treatment of 
upper intestinal GVHD. 10 

Our patient selection criteria excluded patients who 
require higher doses and longer duration of prednisone 
therapy, that is, patients with more severe, multisystem 
acute GVHD involving the skin, liver, and intestine. 2 - 9 
High-dose immunosuppressive thetapy in such patients 
would likely have obscured any immediate benefit from 
topical therapy with BDP. Nonetheless, because oral BDP 
has now been shown to.be biologically active in treating 
intestinal GVHD, combination therapy might accelerate 
resolution of intestinal disease even in patients with 
severe multisystem GVHD. This approach has several 
potential advantages. Results of animal studies suggest 

Table 5. Signs of Infection in Patients on Treatment 





BOP + 


Placebo * 






prednisone 


prednisone 


P 




(n = 30) 


(n = 29) 


value 


Fever sSS.S'C 








No. of days with fever 








s38.5°C 


0.3 * 0.9 


0.3 r 1.0 


0.97 


% of study days with fever 






^38.5°C 


2*9 


3 ± 10 


0.73 


No. of patients with fever on 








study drug 


4/30 


4/29 


1.0 


Bacteremia or fungemia 




No. of episodes of bacter- 








emia or fungemia 


0.4 ±1.2 


0.3 ± 0.8 


0.76 


No. of episodes of bacter- 






emia or fungemia per day 








on study drug 


0.01 ± 0.04 


0.03 ±0.15 


0.45 


No. of patients with bacter- 






emia or fungemia on study 








drug 


5/30 


4/29 


1.0 


CMV antigenemia 






No. of episodes of CMV anti- 








genemia 


0.4 ± 1.2 


0.3 = 0.7 


0.53 


% of study days on which 






there was CMV antigen- 








emia 


2±5 


1-2 


0.28 


No. of patients with CMV 








antigenemia on study drug 


7/30 


5/29 


0.75 


Other episodes of infection 




No. of other episodes of 








infection (excluding bac- 








teremia, fungemia, CMV 








antigenemia) 


0.3 * 0.6 


0.4 ~ 0.08 


0.81 


% of study days with other 




episodes of infections 


1*2 


215 


0.18 


No. of patients with other 






infections on study drug 


8/30 


8/29 


1.0 


Any infection 






No. of patients with any 








infection on study drug 


15/30 


14/29 


1.0 
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that translocation of luminal organisms contributes to the 
morbidity of acute GVHD. 27 * 28 A more rapid restoration 
of intestinal mucosal integrity and resumption of enteral 
feeding could lessen translocation of luminal bacteria and 
endotoxin into the intestinal wall, lymphatics, and portal 
circulation. 29,30 In addition, any adjunctive therapy that 
would result in less systemic corticosteroid exposure 
. would be useful because corticosteroid side effects and 
severe immunosuppression are important causes of mor- 
bidity and mortality in patients with acute GVHD. Not 
all patients who have biopsy-proven intestinal GVHD 
progress to severe, multisystem acute GVHD, 3,4 suggest- 
ing that dosing of immunosuppressive therapy can be 
more conservative than in patients who present with 
multisystem disease. For example, no pacienr in this 
series developed grade IV acute GVHD and few had 
grade III GVHD. Clinical extensive chronic GVHD, 
however, was frequent in both treatment groups (35% in 
patients receiving BDP plus prednisone and 45% in 
patients receiving prednisone alone). The frequency of 
chronic GVHD in the patients reported is nearly identi- 
cal to that in our historical patients who received 
allogeneic marrow cells and whose acute GVHD had been 
treated with prednisone, 2 mg ■ kg -1 - day" 1 . 26 Thus the 
use of potent topical corticosteroid therapy did not seem 
to lead to either severe acute GVHD of the skin or liver or 
to extensive chronic GVHD in the patient cohort that we 
studied. 

Oral BDP seemed to be safe as judged by the infectious 
disease end points that we used. In our phase I trial, 
infections common to marrow transplant patients were 
noted, 10 but in this randomized trial the number and 
type of infections were similar in BDP and placebo 
groups. No enteric infections were seen, and the fre- 
quency of oropharyngeal infections was similar. Although 
the literature suggests that inhaled BDP may lead to 
pharyngeal and esophageal fungal infections, 31 " 33 we saw 
nothing similar in patients taking BDP as capsules. 

We do not know the optimal dosing or formulation for 
topical therapy with BDP in this patient population. We 
studied a dose of BDP that had effected improvement in 
other patients wirh intestinal inflammation. 34-36 Upper 
intestinal symptoms of acute GVHD may respond better 
to a formulation that releases most of a given dose in the 
stomach. Ileal and colonic symptoms of GVHD may 
respond to capsules chat are all encerically coared for 
release in the small intestine. The total daily dose of 8 mg 
may not be the maximally tolerated dose. However, in 
our phase I trial there was indirect evidence for absorp- 
tion and circulation of a BDP metabolite, evinced by 



laboratory demonstration of suppression of the hypotha- 
Iamic-pituitary-adrenal axis. 10 The clinical significance of 
this finding is unclear. 37 None of our phase J patients 
receiving BDP as monotherapy developed signs of hyper- 
cortisolism over 28 days, and none had signs of adrenal 
insufficiency. Nonetheless, the fact that there is some 
systemic exposure to BDP metabolites suggests that 
caution should be exercised in increasing the total daily 
dose. 

We conclude that oral BDP is a useful adjunct to 
prednisone therapy in the treatment of intestinal GVHD 
and may prevent complications related to prolonged 
prednisone use. The avoidance of systemic immunosup- 
pressive therapy may be particularly useful in patients 
who are at risk for serious fungal or viral infection. 38 - 39 
The efficacy of BDP is probably achieved through the 
intraepithelial generation of beclomethasone monopropio- 
nate, a potent suppressor of T-cell function. 40 Although 
there is some systemic circulation of metabolites of orally 
delivered BDP, the drug probably acts topically within 
the intestinal mucosa because the amount of metabolite 
in the circulation is small, liver clearance is high, and 
clinical responses are independent of any systemic ef- 
fect. 10 * 41 - 42 Oral BDP might also have a role as prophy- 
laxis in recipients of HLA-mismatched and unrelated 
donor hematopoietic stem cells who are at high risk of 
acute intestinal GVHD. 45 44 Because the initial effector 
cells of acute GVHD in intestinal crypts are T lympho- 
cytes in relatively small numbers, 1,45 BDP therapy may 
blunt the early cytokine release and apoptosis caused by T 
cells and thereby limit intestinal damage. Similarly, 
adding oral BDP to the initial therapy for acute GVHD 
may limit the extent of intestinal damage and, perhaps 
more importantly, may limit prolonged exposure to 
high-dose prednisone therapy. 
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